reflects on the students learning. The current practices of student-centered learning (where students contribute to the subject and get involved in the learning process) can be applied very effectively through using the LMS. This paper summarizes an experiment of using the LMS (Blackboard CE8) in teaching a graduate course (Advanced Structural Geology) in Earth Sciences Department, at KFUPM . The paper demonstrates the types of tasks and assignments given to students and their involvements and contributions. Additionally, learning measurement through the satisfaction level of students and how the experiment added to their learning are also addressed in the paper.
I. USING E LEARNING IN EDUCATION
e learning, not like traditional education, as it takes students to their higher limit of learning capabilities that depend on constructive and interactive approach. Palloff and Pratt (2001) [1] indicated that the key success in e learning is that it will not stop at the content limit, but exceeded to students involvement in the subject. Additionally, using e learning in education is considered to be an important strategy of delivering knowledge [2] ). One of the several advantages of e learning is its flexibility and availability which is related to the nature of this type of education [3] . The flexibility and availability nature of e learning also encourage acquiring knowledge in asynchronous times which in turn allow student to be more independent and controller of his/her education. This in turn will create and develop deeper learning within students [3] and will also allow students to be more creative and engaged with the subject. Therefore, those advantages of e learning make it a very important approach of education that let students to be more attached and linked to the subject and be more interactive with the learning process.
The LMS (Learning Management System) is one of the effective tools that can be used for fulfilling several of the indicated e learning features. The effectiveness of the LMS can be noticed through the flexibility and availability of the content and through the students' engagement with and contribution to the subject. Collaborative learning through discussion and e mails are also part of the effective use of LMS in teaching [4] . Brown (1997) [4] Adoption and utilization of LMS (learning management system) in education became essential and necessary for better education and teaching at present time. The term LMS is used interchangeable with term CMS (course management system). However, Shankar, (2007) [5] defined the features and functions of each terms and showed the differences between the. He further emphasized that " CMS supports long term classroom sessions, while an LMS supports a number of short training events" [5] . Through the LMS the instructor can practice several aspects of effective learning such as studentcentered learning, self-depended learning, writing and communication skills and collaborate learning. Those issues will reflect on the students' comprehension of the subject. However, those issues will not be achieved unless they are considered as part of the teaching strategy when using the LMS and not only utilizing it as a tool [6] . Additionally, AlBusaidi, and Al-Shihi (2010) [7] , indicated that the adoption of LMS by instructor depends on several factors related to; the instructor, the organization and the technology. Among the factors that related to instructor are the teaching style and personal innovativeness [7] . Moreover, among the five ways of using LMS effectively is the learning measurement that suggested by Gautam (2010) [6] . Measuring of learning will be achieved through the ensuring of that the inputs received from stakeholders are aligned with the objective of using of the LMS. If this issue is achieved then the LMS utilization will be considered as an effective learning [6] The term LMS used in this paper refers to the Blackboard CE8 platform provided by KFUPM (King Fahd University of Petroleum & Minerals). The main purpose of providing the LMS at KFUPM is to enable faculty members to upload, and deliver their course contents, and to utilize it for better education through communication and engagement with students. More importantly, the objective of utilizing the LMS as a tool of education at KFUPM meant to be for enhancing students learning and not for distance education.
III. OBJECTIVE OF USING LMS IN TEACHING ADVANCED STRUCTRAL GEOLOGY
This paper considers the use of LMS as a style of teaching (as suggested by Al-Busaidi, and Al-Shihi 2010 [7] ). It also considers that this style of teaching should be adapted in this era of prevailing technology. The objective of using the LMS (Blackboard -CE8) in teaching the advanced structural geology course was to enhance students learning through; engagement, participation, communication and contribution to the subject of the course. This objective is based on a strategy plan that considers students' engagement and contribution through discussion are very essential for students' better learning and understanding. Learning measurement is another important issue (as suggested by Gautam 2010 [6] ) that is considered in using the LMS in teaching the course. The asynchronous flexibility, availability and accessibility of the course material are another objective of the utilization of the LMS in teaching the course.
Another aspect of using the LMS is the course nature. In addition to the basic knowledge of the type of Earth structures and geological process that form them, the course requires conceptual and analytical skills. Additionally, to achieve students' high levels of understanding and comprehending, the course material included several case-studies and real world examples. Moreover, stimulation of students' analytical and discussion capability is very important and essential to establish creative thinking and problem-solving skill. The utilization of Blackboard CE8 as Learning Management System in teaching this course enabled most of those pedagogical and educational aspects.
A. The Advanced Structral Geology Course
The advanced structural geology is a master level core course for all MS geology major students at Earth Sciences Department of KFUPM. The course is offered every other year or when required by a number of students. The course covers high level information of rock-mechanics, Earth structural features and their relationship to the different stress regimes in the Earth crust. The courses emphasis discussion and analyses of case studies related to hydrocarbon resources and tectonic setting. Major and local structural features are also discussed in the course to understand their formation process. Most of the pedagogical requirements in the course were covered through several features of the LMS such as online discussion, announcement, e mails and grade-book.
B. Online discussion as the main tool of students' engagement and interactivity
Utilizing discussion is very important and essential for students learning as it encourages and enables several educational features. The importance of involving discussion in online education is emphasized by Brown, (1997) [4] . Brown (1997) [4] indicated that this approach provides rich social learning environment and is considered as part of collaborative learning. Moreover, Brown (1997) [4] added that the asynchronous online discussion allows learners to respond at their suite time and provide them with a time for search for the information before contributing to the discussion. This practice of teaching and learning is also considered as learner-centered approach that enhances students learning and enable higher level of understanding of the subject. Brown (1997) [4] also pointed-out several advantages of using online discussion in teaching. Among those benefits are the overcome of shyness of students and allow them to express their thoughts and ideas freely with confident. He further indicated the following:
"text-based nature of online discussion also has a significant impact on knowledge building. The connections between writing and thinking explored in the 60s by language theorists such as Vygotsky (1962) [8] continue to have relevance in this new medium and lend insights into the way in which written online discussion can contribute to the construction of meaning. They argue that it is through the actual process of writing our thoughts and working them over that we really come to understand. The written record allows for revision and encourages self-reflection and these are important learning strategies for developing an understanding of new concepts"
In this study, the online discussion tool of the LMS (Blackboard CE8) was utilized very extensively in teaching the advanced structural geology course. The online discussion was emphasized as part of the course activities and requirements and 10% of the course mark assigned to it. A threaded discussion topic is created and assigned to students biweekly ( Figure 1 ). The discussion topics are either about case study analysis and interpretation, or article summarizing and discussing ( Figures 1, and 2 ). Each discussion topic is posted with instructions and guidelines to direct the students input and enable them to focus on the important points in the topic that related to the course subjects (Figure 1) . Some of the discussion topics are initiated from students inquires. Students are also requested to contribute and review their peer inputs and agree or disagree or express different thoughts based on evidences and supports from literature and Internet sources (Figures 1 and 2) . The utilization of online discussion in this experiment proved to be very successful and added to the learners experience and knowledge. It enhanced their engagement with the subject and even stimulates their higher thinking and enabled them to initiate discussion topics that are case studies from their earlier experiences and related to the subject of the course. This success is also noticed from their replies to the learning measurement survey (discussed later).
C. Utilization other tools and features of LMS (e mail, announcement and grade-book)
In addition to the online discussion other tools such as e mail, announcement, and grade-book were also utilized in teaching the Advance Structural Geology course (Figures 3 and  4) . Those tools enabled and eased effective communication with and within students themselves. The use of e mail in communication lead students to speak out issues that are they are uncertain about or shay to say in the class (Brown, 1997) [4] . Moreover, e-mail may make students be careful about what they say and how to say it as indicted by Brown (1997) [4] . LMS e mail is also considered as a useful tool for not having to reply instantly compared to face-to-face and this is an advantage especially for 'shy' people. Brown, 1997 [4] indicated that "the time lag on e-mail allows reflection; therefore more informed discussion than usually occurs face to face." The LMS e mail used in this study also to convey information and gaudiness to student and to receive individual inquires and concerns. However, using e mails need to be organized and planned in the sense that utilized effectively. An example of this strategy is when a student inquire about an issue that of concern of all students it is advisable that the reply should be to all students to avoid the same inquiry repeated from others. This issue is also need to be considered when directing online discussion and when need to provide feedback to students.
The announcement tool was also used very effectively in teaching the advanced structural geology course. It has been found that the announcement can be very useful for delivering important messages such as announcing exams time and place, message about uploading new material or discussion topic and follow up or clarification about specific issues (Figure 4) . Additionally, the grade-book was used in reporting the students' grades and the scores that they achieved in all assignments. The grade-book tool in the LMS is very useful tool for providing fast feedback to students to update them about their performance and enable them to work to recover on their weaknesses and/or build on their strength. This practice is one of the seven good practice in education indicated by Chickering, and Gamson, (1987) [9] .
In addition to the indicated features of LMS utilization, it is also used as media for conducting online-office hours. The online-office hours were fixed and announced to students in the beginning of the semester. The online office hours are very important for the continuous contact and communication with students for any inquiry or discussion. In those office hours communication can be conducted through the chat tool of the LMS. As suggested by Gautam, (2010) [6] and indicated earlier the learning measurement is one of the five ways of effective use of LMS. This can be achieved through the inputs received from stakeholders (learners) that are aligned with the objective of using of LMS. To measure learning successfulness and effectiveness of utilizing the LMS in teaching the advanced structural geology course a survey was prepared to seek students' inputs on the experiment. The main goal was to measure the impact of the LMS utilization on students learning, understanding and engagement with the subject. The positive feedback and the higher satisfaction indicate that the experiment was successful and effective.
A. The course students
Twenty one graduate students registered in the course and participated in the survey and they are from different nationalities and background. Students are from, Sudan, Indonesia, Pakistan, Nigeria, Yemen, and Saudi Arabia. Three students are employers of Saudi Aramco (Oil Company) and registered as part-timer students. One student is a PhD level student (who is taking the course as deficiency course). The reset of students are research assistants and graduate assistants of the Earth Sciences department. Students' background is from geology, geophysics, geological engineering, and economic geology and environment sciences. The diversity in the students' background and nationality added more value to the discussions and subjects of the course. This is because each student has different experience and took different courses in structural geology. This issue also enabled students to know about the geology and structures in different regions within the Earth.
B. Students' feedback on the experiment
The survey indicated that out of the 21 students 13 have used LMS before in their education. However, the use of LMS was mainly in reviewing course material with much lesser use in discussion ( Figure 5 ). The higher use of course material over the online discussion and other educational features in LMS is because of the fact that in most cases the instructors are not emphasizing the use of those features and only provide the course material in the LMS. The aim of this question was to explore the students' previous experience with using LMS in teaching.
Other questions of the survey focused on the use of the LMS and its features in the Advanced Structural Geology course. In their answer to the question about the most important and useful LMS feature that used in the course, students indicated that the online-discussion is the highest compared to other features ( Figure 6 ). All student responses to other questions related to the use of online-discussion were very constructive as can be noticed in Figure 7 . Majority of students agreed or strongly agreed that online-discussion; helped their learning and understanding of the subject, exposed them to more information about the subject in addition to class, added to their knowledge about the subject gave them more confident in expressing their thoughts (Figure 7) . Majority of students are strongly agreed that the e mails of the LMS helped in more contact with instructor and other students (Figure 8 ). Majority of students are also strongly agreed that grade-book helped them to access their grades and understand their performance in the course (Figure 8 ).
The overall evaluation of students for the utilization of the LMS in the Advanced Structural Geology experiment was very encouraging and positive. Majority of students feel that the LMS helped them in their study and learning, simplified and explained learning issues and eased their contact with the instructor (Figure 9 ) Figure 5 : Shows that most of the earlier use of LMS by students as in reviewing class (course-material) and lesser in discussion The LMS (Learning Management System) is an effective tool that can be used to enhance students learning. The different features available within the system (such as discussion, e mail, grade-book, chat and others) can be utilized very effectively by instructors in order to achieve students' engagement and contribution to the subject. Those tools are very useful for practicing several pedagogical and educational aspects that proofed to be successful and required for good learning such as students-centered and collaborative learning. In this experiment Blackboard CE8 LMS was used in teaching master level course (Advanced Structural Geology). Features within the LMS like online-discussion, e mails, announcement and chat were used very successfully and effectively. Students' feedback on the experiment was positive and very constructive. This experiment can be practiced and generalized to other courses in sciences major that have the same nature of the Advanced Structural Geology course.
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